The objective of this study was to examine teachers' attitudes, beliefs, classroom practices and perceptions of students' nutrition-related behaviors. The study involved 419 K-6th grade teachers participating in the Harvest of the Month (HOTM) program in fifty low-income schools from 19 school districts in the Sierra Cascade region of northern California. The independent variables were the teachers' implementation level of the HOTM program and encouragement level of vegetable and fruit consumption. The dependent variables were teachers' attitudes and beliefs about their ability to provide nutrition education, classroom practices and their perceptions of students' nutrition-related behaviors. Data were analyzed using descriptive statistics and multiple ordinal logistic regression models. The analysis accounted for number of years teaching, county location of school, and grade. Implementation level of the HOTM program was significantly related to teachers' perception of student nutrition-related behaviors. Additionally, teachers' perceptions of improvements in their students' behaviors were positively associated the level of encouragement they report to give their students to consume fruits and vegetables. Therefore, levels of both HOTM program implementation and fruit and vegetable consumption encouragement were associated with positive outcomes. Study results support the effectiveness of the HOTM program and identify a need for teacher trainings to increase the levels of nutrition education and encouragement for students to make healthier food choices.
Introduction
Childhood obesity remains a paramount public health concern in the United States. The overweight and obesity rates in California and in northern California including Butte, Tehama, and Glenn Counties, exceed the national average of 31.7% (Ogden and Carroll, 2010) . According to the 2008 California Pediatric Nutrition Surveillance, the overweight and obesity state rate for youth ages 5-19 years old was 41.1%, representing an increase of nearly five percent since 1999 (Polhamus, Dalenius, Mackentosh, Smith, & Grummer-Strawn, 2009a ).
The evidence of dietary behaviors that contribute to high obesity rates among children is equally concerning. The epidemiological evidence indicates an association between overweight status and a diet containing high amounts of soft drinks, fats and oils, and sodium. The opposite is true for diets that include plentiful fruits, vegetables, legumes, low-fat milk and other animal products (Boumtje, Huang, Lee, & Lin, 2005) . Additionally, diets higher in fruits and vegetables are protective against numerous chronic illnesses and unhealthy weight gain throughout adulthood (Hu, 2003; Hung et al., 2004; Riboli & Norat, 2003) .
School-based Nutrition Interventions
If parents are the gatekeepers of a child's home nutrition environment, then schools represent the "gatekeepers of nutritionally sound practices in the education environment" (Sorof, Lai, Turner, Poffenbarger & Portman, 2004) . A school day provides teachers and staff with the opportunity to assist in establishing healthy behaviors (Kropski, Keckley, & Jensen, 2008; Story, Nanney, & Schwartz, 2009) . Nutrition education interventions have been conducted in the school environment to help support and sustain these healthy behavior changes. The most effective interventions have used multicomponent strategies that include fruit and vegetable tastings, cooking demonstrations, fruit and vegetable storybooks, garden-enhanced nutrition education, parent flyers, parent involvement, cafeteria posters, school foodservice staff encouragement, stickers and other incentives, classroom curricula, positive role modeling, and physical activity promotion (Blanchette & Brug, 2005) .
Effects of School-based Nutrition Interventions on Fruit and Vegetable Consumption
An essential evaluation component of nutrition education interventions is fruit and vegetable consumption. Nutrition education programs that incorporate frequent exposure to unfamiliar foods are successful at increasing rates of fruit and vegetable consumption (Knai, Pomerleau, Lock, & Mckee, 2006; Lakkakula et al., 2011; Wardle et al., 2003) . In similar research, sixthgrade adolescents who participated in nutrition education with garden-based activities increased their fruit and vegetable intake more than comparison groups (McAleese & Rankin, 2007) . Voorhees et al. (2011) demonstrated that when students had previously tasted a fruit or vegetable they were more likely to eat it (Voorhees, Goto, Bianco-Simeral, & Wolff, 2011) .
Teachers' Roles in School-based Nutrition Interventions
Multicomponent school-based nutrition education programs provide teachers with a variety of tools to positively influence nutrition behaviors. Teachers consistently report high preferences for nutrition curriculum programs that promote fruits and vegetables through tastings and associated in-class lessons (BlomHoffman, 2008; Perry et al., 2004; Reinaerts, De Nooijer, Candel, & De Vries, 2006; Reynolds et al., 2000; Wang et al., 2010; Wood, Wolff, Bianco-Simeral, & Goto, 2011) .
Research indicates that higher levels of implementation of program elements (fruit and vegetables tastings, cooking demonstrations, classroom curriculum) may be associated with higher levels of fruit and vegetable consumption among students (Wang et al., 2010; Wood, Wolff, Bianco-Simeral, & Goto, 2011) . Story and colleagues (2000) implemented a nutrition education program that consisted of behavioral classroom curriculum, parental involvement, and food service modifications. They reported that positive feedback was received from teachers about the effectiveness of their curriculum, the importance of eating fruits and vegetables, and a high level of self-efficacy in being able to teach the program content. Teachers also reported that their own usual fruit and vegetable consumption increased after teaching the curriculum (Story et al., 2000) . A similar study has also shown that teachers tend to be confident in their ability to provide multicomponent nutrition education programs to students (Reinaerts, De Nooijer, & De Vries, 2007) .
Evidence indicates that levels of implementation and the teachers' encouragement of multicomponent nutrition messages positively affect student outcomes, such as increased fruit and vegetable consumption (Knai, Pomerleau, Lock, & Mckee, 2006; Lakkakula et al., 2011; Wardle et al., 2003) . These findings indicate that teachers' attitudes, beliefs, and level of both program implementation and encouragement of program components desired behavior changes can influence student outcomes. Previous research on teachers participating in the Harvest of the Month (HOTM) program reported a positive change in student nutritionrelated attitudes and behaviors and teachers' classroom practices (Wood, Wolff, BiancoSimeral, & Goto, 2011) . Though studies have been conducted on specific components of the HOTM program, there remains a scarcity of research specific to the impact of levels of program implementation or encouragement of fruit and vegetable consumption on teachers' classroom practices and their perceptions of student behavioral outcomes.
Harvest of the Month Program
The primary objective of this study was to evaluate the impact of teachers' implementation level of six components of the HOTM program on teachers' attitudes and beliefs about nutrition education, teachers' classroom practices, and teachers' perceptions of student behaviors. The association between the encouragement level of fruit and vegetable consumption during the intervention and teachers' perceptions of student behaviors was also investigated. The current study provides insight into the relationship between classroom environments, teacher nutrition-related perspectives, and the teachers' discernment of changes in student health behaviors. Findings also have implications for the interaction between classroom practices and districts' school wellness policy implementation.
Methods

Study Design
The current study includes a post survey with an intervention group only. Intervention schools receiving the HOTM program have a ≥ 50% student participation rate in the free or reduced price National School Meal Program.
Participants and Recruitment
Survey participants were elementary school teachers in the Sierra Cascade region of California who participated in the HOTM program during the current school year. Surveys were distributed to teachers during the last month of the school year. No incentives were provided for completing in the survey and teachers were not required to complete the survey in order to continue their participation in the HOTM program. A total of 753 surveys were distributed to K-6th grade teachers in 49 schools in 19 participating school districts in four counties (Butte, Glenn, Tehama, and Colusa). The overall survey response rate was 55.6% (n = 419 teachers). This response rate is consistent with previous years of HOTM survey collection (Wood, Wolff, Bianco-Simeral, & Goto, 2011) . The on-line SurveyMonkey response rate for the one school district out of 19 using this method of survey distribution was 61.5%. This study and its procedures were approved by the California State University, Chico Human Subjects Research Committee. Consent for participation in teacher surveys was obtained via signed letters from school administrators.
Measurement Tool
A two-page teacher survey was used to evaluate process and outcome measures for HOTM participation. The original teacher survey was created in 2005 and has been revised each year in order to streamline the survey and refine ongoing data collection methods. The current survey was adapted from the survey used by Wood, Wolff, Bianco-Simeral and Goto (2011) in a previous evaluation of the HOTM program. The modified survey included additional questions assessing school wellness policy knowledge and implementation. The survey was approved by the Network for a Healthy California's Research and Evaluation Division.
The process evaluation section of the survey was comprised of a list of the of the HOTM program components. Teachers were asked how many months during the current school year they had participated in each of the six HOTM components listed below.
1. Fruit and vegetable tastings 2. Classroom cooking demonstrations 3. 'Do-It-Yourself' classroom tastings 4. Book of the month activities 5. Farmer of the month flyer discussions 6. Student workbook activities
The survey outcome variables of interest consisted of the following: six statements addressing how often teachers were encouraging healthy classroom practices which were coded "Never," "1x/ mo.," "2-3x/mo.," "1x/wk.," "2-4x/wk.," and "Every day."; eight statements about the teacher's classroom practices in relation to nutrition which were coded "Always," "Frequently," "Sometimes" and "Never."; and five statements addressing the teacher's perceptions of student behaviors. Examples of these statements included: "students are more willing to taste a new fruit or vegetable. There were seven statements referring to teachers' attitudes and beliefs about nutrition education. Examples of these statements included: "I am confident in my ability to provide nutrition education," and "I am confident that if I teach nutrition, my students will increase their nutrition knowledge." All items addressing teachers' perceptions, attitudes and beliefs were ranked on a 4-point Likert scale and later recoded to a 3-level scale (3 = "Strongly Agree," 2 = "Agree," 1 = "Disagree/Strongly Disagree).
Lastly, three survey questions addressed teachers' knowledge and adherence to school wellness policies. These statements included, "I know the details of my district's school wellness policy," "I follow my district's school wellness policy," and "My school/school district follows the school wellness policy."
The independent variables for this study were the teachers' implementation level of the HOTM program and encouragement level of fruit and vegetable consumption. The dependent variables included teachers' attitudes and beliefs about nutrition education, classroom practices, perceptions of students' behaviors, and teachers' knowledge and adherence to school wellness policies.
Procedures
The survey was distributed and collected during the spring of 2011. The survey was made available as a paper and digital copy (via SurveyMonkey), and teachers were notified about the option to complete the survey through email and school district staff meetings. All teachers had one week to complete the survey. Researchers collected the completed surveys from the schools and downloaded the completed online surveys at the culmination of the data collection period.
Data Analysis
To measure program implementation, a new variable was created to indicate the quantity and frequency of program elements that each teacher used during the school year. This new scale was created by summing the six variables that were used to measure the implementation levels of individual program components identified previously. Teachers implementing three or more components per month for the entire school year (≥27 total HOTM activities/year) were coded high implementers (HI). In contrast, teachers who implemented less than three components per month during the school year (<27 of total HOTM activities) were considered low implementers (LI). This new measure had a range of 0 to 54, and the average number of HOTM activities implemented was 25.6 over the course of the school year. Using this categorization method yielded approximately equal numbers of teachers in the two groups: 208 high implementers (HI) and 211 low implementers (LI). This new measure enabled an examination of the relationships among implementation level and the teachers' classroom practices, attitudes and beliefs about nutrition education, perceptions of student behaviors, and teachers' knowledge and adherence to school wellness policies. The "teachers' encouragement level" variable was created by recoding the existing survey responses into an independent variable representing the encouragement level of fruit and vegetable consumption. The teachers reported encouraging students to eat vegetables and fruits as "Always," "Frequently," and "Sometimes." "Never" was included as a survey item, but not in the independent variable given that only one teacher reported never encouraging students to eat fruits and vegetables. This variable allowed an investigation into the relationship between encouragement level and teachers' perceptions of student behaviors.
Data were analyzed using SPSS version 19, 2011, SPSS Inc, Chicago. IL. Descriptive statistics were computed for all variables and were presented as percentages, means, and standard deviations. Ordinal logistic regression models were used to test the hypotheses that levels of both HOTM program implementation and encouragement of fruit and vegetable consumption were predictors of the teachers' classroom practices, attitudes and beliefs about nutrition education, perceptions of student behaviors, and knowledge or adherence to school wellness policies. Covariates in this analysis included grade, number of years teaching, and county location for schools (Butte, Glenn, Tehama, or Colusa). These multiple regression analyses were used to calculate odds ratios and confidence intervals for dependent variable scores. The odds ratio represents the likelihood that higher level responses for independent variables (i.e., "Always") were associated with higher level responses on dependent outcome variables (i.e, "Strongly Agree"). The level of ≤ 0.05 was used to indicate statistical significance. Table 1 shows descriptive statistics for the 419 teachers who completed the survey. The overall average number of years spent teaching was 16.9. As presented in Note. a Groups based on 54 total possible number of activities (6 components x 9 monthly activities/year = 54); b higher Implementers = teachers implementing ≥27 of total HOTM activities, lower implementers = teachers implementing <27 of total HOTM activities; *** p < 0.001.
Results
Description of Sample
Implementation Level and Teachers' Attitudes and Beliefs
Teachers' attitudes and beliefs about nutrition education by level of HOTM implementation groups were examined using ordinal logistic regression controlling for grade, number of years teaching, and school county location. HI teachers, in comparison with LI teachers, were significantly more likely to report higher Likert responses for all survey items pertaining to attitudes and beliefs about nutrition education (p < 0.05).
Implementation Level and Teachers' Classroom Practices
Ordinal logistic regression was used to compare teachers' classroom practices between HI and LI groups controlling for grade, number of years teaching, and county location of school. Teachers in the HI group were significantly more likely to report "Always" and "Frequently" for the statement, "I involve parents in nutrition education classroom activities" (p < 0.001).
Implementation Level and Teachers' Perceptions of Student Behaviors
Ordinal regression models indicated significant relationships between teachers' perceptions of student behaviors and implementation level groups. As with previously reported regression models, grade, number of years teaching, and county location of school were included as covariates. As shown in Table 3 , HI teachers were significantly more likely to report higher Likert scores compared to their LI counterparts for all student behaviors. For example, the odds of reporting higher Likert scores for the statement, "students are more receptive to tasting/eating vegetables," were 2.5 times higher among HI teachers compared to LI teachers. Note. a Dependent variables are on a 3-level scale (3 = Strongly Agree, 2 = Agree, 1 = Disagree/Strongly Disagree); HI = higher implementers; LI = lower implementers; b covariates include "years as a teacher," "county location," and "grade;" OR = odds ratio; C.I. = confidence interval; * p < 0.05, *** p < 0.001.
Encouragement
Level and Teachers' Perceptions of Student Behaviors
The current study also examined the impact of teachers' encouragement level of fruit and vegetable consumption compared to the teachers' perception of student behaviors, once again controlling for grade, years of teaching, and school county location (Table 4 ). In this ordinal regression model, teachers providing higher levels of encouragement were significantly more likely to report higher Likert scores for student behaviors.
Implementation and Encouragement Levels and School Wellness Policies
Neither implementation level of the HOTM program nor encouragement level of fruit and vegetable consumption was a significant factor for teachers' statements addressing school wellness policies (i.e. "My school/school district follows the school wellness policy", "I know the details of my district's school wellness policy" and "I follow my district's school wellness policy"). Note. a Dependent variables are on a 3-level scale (3= Strongly Agree, 2= Agree, 1 = Disagree/Strongly Disagree); b covariates include "years as a teacher," "county," and "grade;" OR = odds ratio; C.I. = confidence interval; ** p < 0.01, *** p < 0.001.
Discussion
The purpose of this investigation was to evaluate the influence of teachers' implementation level of HOTM program components on their attitudes and beliefs about nutrition education, nutrition-related classroom practices, and perceptions of student behaviors. The findings in this study indicate that higher levels of implementation of the HOTM program are associated with positive teacher attitudes and beliefs about nutrition education as well as their perceptions of changes in their students' behaviors. Higher implementation level was also associated with increased involvement of parents in classroom nutrition activities. This study also discovered that higher encouragement levels of fruit and vegetable consumption are associated with a positive perception of student behaviors. These findings are consistent with previous research suggesting that teachers can be effective in influencing dietary behaviors including the increased consumption of fruits and vegetables (Kropski, Keckley, & Jensen, 2008; Reinaerts, De Nooijer, & De Vries, 2007; Story, Nanney, & Schwartz, 2009; Wang et al., 2010; Wood, Wolff, & Bianco-Simeral, Goto, 2011) .
The elements of the Harvest of the Month program achieving the highest levels of implementation included the fruit and vegetable tastings, Farmer of the Month flyer, and student workbooks. Fruit and vegetable tastings are consistently among the most implemented components of nutrition education programs, possibly due to the effectiveness of repeated exposures in eliciting increased consumption (Knai, Pomerleau, Lock, & Mckee, 2006; Lakkakula et al., 2011; Voorhees, Goto, BiancoSimeral, & Wolff, 2011 ). Blom-Hoffman (2008 also reported similar teachers' preferences among other components (e.g., CD-ROM, AM announcements, lunchtime stickers, take-home books) and their effectiveness in improving students' nutrition behaviors (Blom-Hoffman, 2008) . Related research has also demonstrated that student preferences for fruits and vegetables increased in high program implementation schools (Reinaerts, De Nooijer, Candel, & De Vries, 2006; Wang et al., 2010) . The combination of these findings suggests that the effectiveness of the HOTM program to influence students' preference for and consumption of fruits and vegetables is contingent upon teachers implementing numerous components of the program.
Our findings show that higher teacher implementation levels of program components are associated with teachers' positive attitudes and beliefs about providing nutrition education to children. A similar relationship was found between implementation levels and the types of foods promoted at classroom celebrations (i.e., "I promote other birthday treats, besides high sugar, high fat foods like cake or cookies"), as well as involving parents in nutrition education. These findings are not surprising, considering it is plausible that teachers with positive attitudes and beliefs about nutrition education would likely use more HOTM components in their classroom.
This evaluation indicated that approximately 82% of the teachers in this sample reported that they "Always" (35.4%) or "Frequently" (47.4%) encouraged students to eat vegetables and fruits. According to previous investigations, teachers involved in a multicomponent nutrition education program reported high preference and implementation rates for both the curriculum lessons and the tasting activities (Perry et al., 2004; Reynolds et al., 2000; Reinaerts, De Nooijer, Candel, & De Vries, 2006; Story et al., 2000; Wang et al., 2010) . Teachers with the highest encouragement levels of fruit and vegetable consumption also reported higher scores for all student behaviors, such as improved receptiveness to trying fruits and vegetables and increased interest in physical activity. This finding implies that if teachers presume that they are encouraging fruit and vegetable consumption, then they might also perceive that they are positively affecting their students' behaviors. This finding is consistent with previous research showing that verbal encouragement by food service staff was significantly associated with increased consumption of fruits and vegetables (Perry et al., 2004) .
In summary, higher implementation of the HOTM program components is linked to significantly higher scores for variables related to teachers' attitudes, beliefs, classroom practices, and perception of student behaviors. Results also show that higher encouragement levels of fruit and vegetable consumption is linked to higher scores on teachers' perceptions of student behaviors (interest in improving their eating habits, less interest in drinking soda and sweet drinks, and more receptive to tasting/eating fruits and vegetables). These findings are similar to recent research measuring teachers' discernment of student nutritional behaviors (Wood, Wolff, & Bianco-Simeral, Goto, 2011) . The current study indicates that multicomponent programs such as HOTM may improve teachers' abilities to effectively encourage their students to adopt healthful nutrition-related behaviors.
Limitations
The study's methodology was limited by the post-only design and the lack of a control group. A pre/post or longitudinal intervention research design with a control group would have allowed the authors to see any behavior changes over the course of the school year. Additionally, outcome variables for students' behaviors were reported as perceptions by teachers, rather than more objective measurements of students' behaviors on diet and physical activity. Finally, because the overall survey response rate was only 55.6%, our findings might not be representative of all teachers who were involved in the HOTM program.
Conclusion
The Harvest of the Month program appears to be an effective method for promoting positive nutrition-related behaviors among elementary school teachers and students. Levels of program implementation and encouragement of fruit and vegetable consumption were significant factors associated with teachers' perceptions of improvements in student behavioral outcomes. Our findings also support previous research on the preference and effectiveness of multicomponent tasting programs in promoting nutrition-related behavior changes in the school environment.
Barriers that affect multicomponent program implementation and encouragement, such as program complexity and feasibility of acquiring program elements, need to be identified and mitigated to ensure program success (Reinaerts, De Nooijer, & De Vries, 2007) .
It is possible that nutrition education interventions could be further integrated with school wellness policies. The relationship between teachers' knowledge of knowledge and adherence to school wellness policies was insignificant in this investigation and should be addressed in future research.
